###### Strengths and limitations of this study

-   This scoping review was guided by a previously published peer-reviewed protocol.

-   To our knowledge, this is the first review to examine disease prevention/management interventions in food pantries/banks.

-   This review is based on rigorous searches of peer-reviewed literature, but it did not include grey literature searches.

-   Exclusion of food pantry/bank studies that lacked a biometric outcome may have limited the findings regarding barriers and facilitators to intervention implementation.

Introduction {#s1}
============

Food insecurity affects the well-being of many people in the USA. Defined as lack of access to sufficient amounts of nutritious food, food insecurity affected 15 million US households (11.8% of US households) in 2017.[@R1] When faced with food insecurity, many of these households obtain food from food pantries and food banks.

*Food pantries* are local emergency food organisations that provide aid to food insecure households through the distribution of unprepared food for offsite consumption.[@R2] Food pantries are often associated with faith-based organisations and typically rely on funding from local donors and labour from unpaid volunteers.[@R2] *Food banks* are organisations that distribute food to food pantries and other organisations that distribute food directly to households or individuals.[@R3] (There is much regional variation in the use and meanings of the terms food pantry and food bank. For this reason, the present review uses the definitions typical of US Department of Agriculture (USDA) reporting.[@R2]) In 2017, 4.7% of US households---and 26.0% of food insecure households---acquired food from food pantries,[@R2] many of which obtained food from food banks.[@R4]

In addition to lack of access to sufficient food, food insecure households face many health challenges.[@R5] Food insecurity is associated with increased healthcare utilisation and costs for working-age adults.[@R6] Insufficiently nutritious dietary patterns are associated with a range of chronic health conditions, including obesity, cancer and cardiovascular disease.[@R8] In particular, food insecurity is related to increased risk for many chronic health conditions, including diabetes,[@R10] obesity,[@R14] dyslipidaemia[@R17] and hypertension.[@R12] Moreover, food insecurity is related to less effective management of many health conditions, including depression,[@R19] diabetes,[@R11] hypertension[@R20] and HIV.[@R20] Likewise, when an adult in the household has at least one chronic physical or mental health condition, risk for household food insecurity increases.[@R24]

Because of the health difficulties associated with food insecurity and because many food insecure households obtain food from food pantries and food banks, health researchers have begun to work with food pantries and food banks as sites to implement and evaluate disease prevention and management interventions.[@R26] Food pantries and food banks may represent an opportunity to intervene with food insecure households who otherwise may not be easy to reach at more traditional intervention sites (eg, worksites, hospitals, schools or churches).[@R29] In contrast to more traditional intervention sites, there have been relatively few published studies of disease prevention and management studies implemented in food pantries and food banks. For this reason, a scoping review was conducted to assess what has been learned about this topic and to identify remaining gaps in knowledge.

The purpose of this scoping review was to examine existing research on disease prevention and management interventions implemented in food pantries and food banks. Other reviews have examined studies documenting food pantry and food bank clients' diet quality and the nutritional quality of food pantries' inventories of food.[@R30] However, to our knowledge, there have been no reviews focused directly on studies that specifically incorporate biometric indicators closely associated with the diagnosis or progression of disease, including biometric measures of body weight, body mass index (BMI), glycated haemoglobin (HbA1c) and blood pressure. These biometric indicators provide relatively objective measures of health impact beyond self-reported measures and are typically reported in disease prevention and management intervention trials.[@R32] For these reasons, this scoping review focused on studies that reported biometric outcomes of disease prevention and management interventions implemented in food pantries and food banks. In particular, this review focused on the following questions:

1.  What were the primary biometric indicators targeted by the disease prevention and management interventions implemented in food pantries and food banks, and for which biometric indicators did these interventions show success?

2.  Did the success of these interventions vary as a function of sex, ethnicity or other demographic characteristics of participants?

3.  What barriers and facilitators to successful implementation of these interventions were reported?

Methods {#s2}
=======

This scoping review followed applicable principles described in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), PRISMA-Protocols (PRISMA-P) and PRISMA-Extension for Scoping Reviews (PRISMA-ScR) statements.[@R34] The protocol for this scoping review was developed using the methodological framework developed by Arksey and O'Malley[@R38] and advanced by Levac *et al* [@R39] and is published elsewhere.[@R40]

Eligibility criteria {#s2-1}
--------------------

Eligibility criteria were defined according to the PICOTS (population, intervention, comparator, outcomes, timing and setting) framework.[@R41] These criteria were specified in the published protocol as follows:

-   Participant population: members of any racial/ethnic, sex, or age group who use a food pantry or food bank.

-   Intervention type: all types of interventions focused on disease prevention or management among food pantry or food bank clients (eg, with respect to diabetes, obesity, infectious diseases).

-   Comparator: no intervention, other intervention or within-participant preintervention.

-   Outcomes: studies measuring and reporting at least one biometric indicator (eg, BMI, blood pressure, blood glucose) as an intervention outcome variable.

-   Context: interventions taking place in a food pantry or food bank or having a central component taking place in a food pantry or food bank.

-   Study type: all types of studies (eg, randomised controlled trials, pilot studies, case studies).

No exclusions were made regarding duration of intervention, follow-up schedule, country or region. Studies were required to be peer-reviewed, published in English and published in 1997 or later. Studies describing interventions focused only on improving the quality of foods distributed by food pantries/banks or studies describing the diet quality of food pantry/bank clients were excluded. Likewise, studies focused on government assistance programmes (eg, USDA's Supplemental Nutrition Assistance Program; Special Supplemental Nutrition Program for Women, Infants, and Children; or National School Lunch Program) were excluded.

Information sources {#s2-2}
-------------------

Biomedical databases were searched on three different vendor platforms. To ensure availability of advanced search features, MEDLINE and MEDLINE In Process & Daily Updates were searched via the OVID platform. Detailed evidence-based medicine databases were also searched via OVID and included the All EBM Reviews collection of databases which cover ACP Journal Club, Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, Cochrane Methodology Register, Databases of Abstracts of Reviews of Effects, Health Technology Assessment and the NHS Economic Evaluation Database. Also searched were the Cumulative Index to Nursing and Allied Health Literature-CINAHL Complete (EBSCO) and Science Citation Index and Social Sciences Citations Index, both via Web of Science.

Search strategy {#s2-3}
---------------

As described in the published protocol, the authors identified all pertinent concepts and consulted on specific terminology. All search strategies were created by medical librarian coauthor (SCS) in consultation with coauthors (CRL and BR) and run in October and November 2017. Controlled vocabulary terms were combined with advanced textword search techniques including adjacency, nesting and truncation. Specific Medical Subject Headings (MeSH) use and exploded (to incorporate more specific headings under the MeSH terms) included Food Assistance/, Food/, Food Supply/ and Hunger/. The main concepts and phrases searched included food aid, food bags, food banks, food pantries, food shelves, soup kitchens, hunger and combinations for food insecurity. Disaster-related food services surrounding tornados, hurricanes, fires, mudslides, floods, poisonings or spoilage were not included; however, the overall concept of emergency food aid was searched. The main MEDLINE strategy was adapted to include appropriate controlled vocabulary headings and textword searching combinations as required for specific databases and vendor platforms. All final strategies covered 1997--2017 and were limited to English language. From November 2017 to August 2018, auto alerts were implemented for the MEDLINE database and new items resulting from the original MEDLINE search strategy were reviewed by the team for possible inclusion. The exact MEDLINE strategies for the OVID platform are shown in [table 1](#T1){ref-type="table"} and were revised only slightly from those published in the protocol (eg, the exclusionary term 'hurricane\*' was added in Search \#6, and the term 'scarcity' was added in Search \#9). Final strategies from all other databases may be requested from the corresponding author (CRL).

###### 

Detailed Ovid MEDLINE search strategy

  N    Searches                                                                                                                                                                                    Results
  ---- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------
  1    exp Food Assistance/ and (aid or aide or assist\* or bag\* or bank\* or box\* or pantr\* or shelf or shelves or secure or insecurity or insecure).ti,ab.                                    301
  2    exp Food/ and (food adj1 (aid or aide or assist\* or bag\* or bank\* or box\* or pantr\* or shelf or shelves or secure or insecurity or insecure)).ti.                                      187
  3    exp Food Supply/ and (food adj2 (aid or aide or assistance\* or bag\* or bank\* or box\* or pantr\* or shelf or shelves)).ti.                                                               126
  4    exp \*Food Supply/ and (food adj2 (aid or aide or assistance\* or bag\* or bank\* or box\* or pantr\* or shelf or shelves)).ti,ab.                                                          273
  5    (food adj2 (aid or aide or assist\* or bag\* or bank\* or box\* or pantr\* or shelf or shelves or secure or insecurity or insecure or scarcity)).ti.                                        1121
  6    ((emergency adj2 (food\* or meal\* or nutrition)) not (disaster\* or tornado\* or hurricane\* or fire\* or mudslide\* or flood\* or poisoning or spoil\*)).mp.                              132
  7    (((charity or charitable) adj2 (food\* or meal\* or nutrition)) or (soup adj kitchen\*) or ("free meal" or "free meals") or "food support").ti,ab.                                          270
  8    (community and ((food\* or meal\*) adj1 (aid or aide or assistance\* or bag\* or bank\* or box\* or pantr\* or shelf or shelves or secure or insecurity or insecure or scarcity))).ti,ab.   545
  9    exp Hunger/ and (food adj2 (aid or aide or assist\* or bag\* or bank\* or box\* or pantr\* or shelf or shelves or secure or insecurity or insecure or scarcity)).ti.                        178
  10   1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9                                                                                                                                                   2053
  11   limit 10 to English language                                                                                                                                                                1976
  12   limit 11 to yr="1997--2017"                                                                                                                                                                 1794

Study selection process {#s2-4}
-----------------------

The searched databases had overlap in their indexed journal titles, which led to duplicate records. All records (which included article titles and abstracts) from each database were exported to RefWorks (V.2.0), a web-based bibliographic management tool.[@R44] A coauthor (SCS) used RefWorks' duplicate-check feature and conducted a manual review of each record removed. The RefWorks folder of results was then exported into Rayyan, a free web application designed to expedite screening of titles and abstracts, and shared with all coauthors.[@R45] As additional duplicates were identified via Rayyan's duplicate feature, they were manually deleted from the Rayyan database by a coauthor (BR.). Throughout the study selection process, coauthors also performed manual searches (via Google Scholar) and manual examinations of relevant articles' reference lists.

Each de-duplicated record (ie, study title and abstract) was reviewed by either of two reviewers (BR and CRL) to determine whether the study met eligibility criteria. For each study judged eligible or judged uncertain by either reviewer, each reviewer reviewed the article's full text to verify eligibility. In the few instances in which discrepancies arose between the reviewers' determination of a study's eligibility, these discrepancies were resolved through discussion between the reviewers.

Data extraction process and data items {#s2-5}
--------------------------------------

Following the process described in the study protocol, the two reviewers used a Microsoft Excel (V.15.0) spreadsheet developed for this study to extract relevant data from the included articles. Each reviewer extracted data from each eligible study; extracted data were compared, and no major discrepancies were identified.

The reviewers extracted the following data items from each eligible article:

-   Participant population: race/ethnicity, sex, age group, urban/rural, any other participant characteristics used as an inclusion criterion.

-   Intervention type: stated disease focus of intervention (eg, prevention or management of diabetes, obesity or infectious diseases), duration of intervention and brief description of intervention.

-   Comparator: comparator type (eg, no intervention or within-participant preintervention) and description.

-   Outcomes: biometric outcomes (eg, BMI, blood pressure or blood glucose), any other outcomes reported and the extent to which each outcome was affected by the intervention.

-   Context: whether the intervention took place in a food pantry or food bank and other notable characteristics of the food pantry or food bank.

-   Barriers and facilitators to successful intervention implementation: barriers or facilitators of intervention implementation noted by study authors, including factors related to intervention characteristics, implementation setting, individuals involved and implementation process.[@R46]

-   Study type: type of study design used (eg, randomised controlled trial, single-arm pilot study or single-subject design).

-   Publication details: authors, article title, journal title, year of publication, volume number, issue number, page numbers.

Data synthesis {#s2-6}
--------------

For most extracted data fields, data synthesis involved producing quantitative descriptive summaries (eg, frequencies). Coverage and gaps in existing literature were further assessed using qualitative summaries based on inductive coding of the extracted data. These focused on identifying diseases targeted by the studies' interventions, the studies' primary outcomes and results, and barriers and facilitators to implementation of the interventions.

Patient and public involvement {#s2-7}
------------------------------

There was no involvement of patients or the public in this scoping review.

Results {#s3}
=======

The systematic database searches produced 4704 total records. Automatic MEDLINE updates, manual searches (via Google Scholar) and manual examinations of article reference lists produced an additional 111 records. After duplicates were removed, 3317 records were reviewed for inclusion. Based on title or abstract, 3247 were excluded. Seventy full-text articles were retrieved and reviewed for inclusion. Ultimately, six studies fulfilled the predetermined eligibility criteria.[@R47] [Figure 1](#F1){ref-type="fig"} summarises the detailed screening process.

![Modified Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.](bmjopen-2019-029236f01){#F1}

Characteristics of included studies {#s3-1}
-----------------------------------

Basic characteristics of the six studies are shown in [table 2](#T2){ref-type="table"}. Four of the six studies were quasi-experimental, single-arm pre/post studies.[@R47] Two studies randomised participants to intervention or control groups and analysed differences in outcomes between the two arms.[@R48] Four of the six interventions took place over the course of 6 months,[@R48] one intervention took place over 3 months[@R47] and one lasted 6 weeks.[@R49] Time ranges from enrollment/baseline to final data collection follow-ups were 3 months[@R47] and 6 months.[@R48] The studies focused explicitly on the prevention and/or management of specific chronic diseases, including type 2 diabetes,[@R50] overweight/obesity,[@R48] cancer[@R47] and HIV.[@R51] Four studies focused on providing education (eg, nutrition education, physical activity education, diabetes self-management education) in combination with providing foods that support a healthy diet (eg, fresh fruits and vegetables, lean meats, whole grains).[@R48] Another study focused solely on providing foods that support a healthy diet,[@R51] and the remaining study focused solely on increasing participation in mammography.[@R47] Sample sizes of the six studies at baseline/preintervention ranged from 40 to 768, with a mean of 305.8 and a median of 193.5. All studies took place in the USA.

###### 

Characteristics of included studies

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Publication                       Study type/Design                                                                                              Intervention                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Comparator                                                                                                                                                                            Context/Setting                                                                                                                                                                                                                                                                                                                                                                                                               Food pantry/Bank characteristics                                                                                                                                                      Participants                                                                                                                                                                                                                                                                                                                                                                    Outcome variables                                                                                                                                                                                                                                 Results                                                                                                                                                                        Facilitators/\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             Barriers to Implementation
  --------------------------------- -------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Bencivenga *et al* (2008)[@R47]   Single-arm preintervention/postintervention                                                                    3-month intervention adapted and implemented the American Cancer Society's *Tell a Friend* programme in a network of 18 food pantries, targeted at increasing use of mammography among rural, age-eligible women. For 3 months, all entering female food pantry clients were screened for eligibility. Those meeting income and other eligibility requirements were scheduled free mammograms, those not meeting income eligibility received voucher for free mammogram.                                                                                                                                                                                                                                                                       Within-participant preintervention                                                                                                                                                    Intervention implemented in 18 food pantries in rural Indiana County, Pennsylvania                                                                                                                                                                                                                                                                                                                                            Network of 18 food pantries, staffed by employees and volunteers, serving high numbers of rural clients aged ≥40 years                                                                302 rural women aged ≥40 years who had not had a mammogram within the past year or did not have one scheduled                                                                                                                                                                                                                                                                   Biometric outcomes: number of cancers diagnosed through mammograms provided\                                                                                                                                                                      302 of 379 queried women were ≥40 years old\                                                                                                                                   Facilitators: evidence-based intervention; involved multilevel, multiorganisation cancer coalition; completed with volunteer staffing.\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Other outcomes:\                                                                                                                                                                                                                                  158 were in need of a mammogram\                                                                                                                                               Barriers: labour/ time intensive; some pantry patrons were missed because study volunteers not always available.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            reach of the programme\                                                                                                                                                                                                                           138 received a mammogram through the programme\                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Number of mammograms provided                                                                                                                                                                                                                     13 received their first ever mammogram\                                                                                                                                        
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              three women were diagnosed with breast cancer, one at stage I (local), two at stage II (regional), all received treatment                                                      

  Kennedy *et al* (2009)[@R48]      Randomised trial; two-arm pilot study with participants randomised to intervention or control                  6-month trial testing feasibility of a mobile pantry plus nutrition education to increase consumption of healthy foods to manage overweight/obesity among African--American women. Intervention arm received nutrition and physical activity education from peer educator in classroom setting, 6--12 servings of fresh F&V per week for 24 weeks, healthy cooking demonstrations and recipes for healthy preparation techniques. Intervention arm kept 7-day food and physical activity diary for 1 week each month. Data collected at baseline and monthly for 6 months.                                                                                                                                                                     Control arm met with peer educator once per month for 6 months to measure blood pressure and weight, and received same nutrition and physical activity information to read at home.   Study conducted in community centre located in East Baton Rouge Parish, Louisiana. The 'rolling store' mobile pantry parked outside the community centre on the same day each week from 2 to 6 pm. Participants in the intervention group received 9--14 choices (approximately 6--12 servings) of assorted fresh F&V each week at no cost. F&V varied weekly, and participants received one or more new choices each week.   Mobile pantry staffed by volunteer, providing choice of fresh F&V 1 day per week                                                                                                      40 African--American women aged ≥18 years, with BMI 25--40 kg/m^2^ and no recent underlying diseases or medications that could interfere with study participation or outcomes                                                                                                                                                                                                   Biometric outcomes: weight; BMI; waist circumference; blood pressure\                                                                                                                                                                             Significant reductions in weight and BMI\                                                                                                                                      Facilitators: used trained peer educator and store operator (less costly); convenient location of mobile pantry in target community.\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Other outcomes:\                                                                                                                                                                                                                                  No change in blood pressure\                                                                                                                                                   Barriers: Sustainable intervention would require funding or a cooperative to buy F&V at less than retail price and staff to handle distribution, education and bookkeeping.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            dietary intake (via modified Food Frequency Questionnaire): energy (kcal/day), dietary fibre (g/day), fruit/fruit juice (servings/day), vegetables (servings/day)\                                                                                Significant increases in intake of total dietary fibre, fruit/fruit juice and vegetables\                                                                                      
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            31-item Impact of Weight on Quality-of-Life instrument\                                                                                                                                                                                           No difference in energy intake\                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            36-item Short Form Health Survey                                                                                                                                                                                                                  Significant increases in self-esteem and emotional well-being\                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              No change in overall quality of life or general health                                                                                                                         

  Flynn *et al* (2013)[@R49]        Single-arm preintervention/postintervention                                                                    6-week cooking programme taught food pantry clients plant-based recipes to improve dietary quality of food purchases, decrease food expenditures, improve food security and lower BMI. Programme included 6 weeks of cooking classes and 6 months of follow-up, with one appointment per month. Participants observed and ate a plant-based meal based on provided recipes. During meals, staff discussed four nutrition themes: health benefits of olive oil; meat/poultry/seafood not needed daily; protein in vegetables; ingredients used and to look for them in food pantries. Participants received a bag of groceries that contained most of the ingredients for that week's meal. Data collected at baseline, 6 weeks and 6 months.   Within-participant preintervention                                                                                                                                                    Study conducted by the Rhode Island Community Food Bank in Providence, Rhode Island. Participants were recruited from food pantries in the area. Data collection took place during food pantry open hours, implying that at least some intervention implementation took place within food pantries.                                                                                                                           Minimal detail is provided with respect to characteristics of the food bank or food pantries                                                                                          85 adult food pantry clients identified by pantry staff with access to transportation, willingness to try new recipes and ability to be contacted by phone                                                                                                                                                                                                                      Biometric outcomes: BMI; weight; waist circumference\                                                                                                                                                                                             Significant decrease in BMI and body weight\                                                                                                                                   Facilitators: participants reimbursed small amounts of cash for attendance, providing grocery receipts, and completing follow-up. Participants were not required to assist in recipe preparation, meaning cooking skills were not required for participation.\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Other outcomes:\                                                                                                                                                                                                                                  Significant decrease in waist circumference\                                                                                                                                   Barriers: none mentioned.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            F&V consumption\                                                                                                                                                                                                                                  Significant increase in number of plant-based meals eaten per week\                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Food purchases (via shopping receipts)\                                                                                                                                                                                                           Significant increase in number of different types of F&V consumed per month\                                                                                                   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Food security (USDA Household Food Security Survey Module)                                                                                                                                                                                        Significant decreases in dollars spent per week on meat, carbonated beverages, desserts, snacks and total dollars spent on food\                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Significant decrease in food insecurity                                                                                                                                        

  Seligman *et al* (2015)[@R50]     Single-arm pre/post pilot intervention                                                                         6-month pilot intervention in which food pantries provided clients with T2D with diabetes-appropriate foods, blood sugar monitoring, primary care referrals and diabetes self-management support. Food boxes were designed to last 1--2 weeks, depending on household size. Boxes contained whole grains, lean meats, beans, low-sodium vegetables, no-sugar-added fruit and shelf-stable dairy products, and were supplemented with perishable items including fresh produce, milk, yoghurt, cheese, bread and frozen lean meat. Boxes also included recipes and cooking tips to encourage healthy eating. Data collected at baseline and 6 months.                                                                                           Within-participant preintervention                                                                                                                                                    Three food banks: Food Bank of Corpus Christi, Texas; Redwood Empire Food Bank in Santa Rosa, California; Mid-Ohio Foodbank in Grove City, Ohio. Each food bank selected 3--32 affiliated pantries in their service area to implement the intervention. Two food banks involved clinics in the participant recruitment process.                                                                                               Food banks were allowed flexibility in selecting food pantries for implementation as long as intervention and evaluation components could be implemented.\                            768 food insecure food pantry clients (final analytical sample of 687) with T2D (HbA1c≥6.5% or a previous T2D diagnosis plus presentation of diabetes medication prescription bottles). If referred by clinics, participants were verified to be food insecure.                                                                                                                 Biometric outcomes: HbA1c (continuous); proportion of participants with poor glycaemic control (HbA1c\>9%); BMI\                                                                                                                                  Significant improvements in mean HbA1c\                                                                                                                                        Facilitators: Each food bank was allowed to select partnering food pantries. Each food bank was allowed to tailor the programme to fit its preferences, capacity and workflow.\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Of the three food banks, two distributed boxes monthly and one distributed boxes biweekly.                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Other outcomes: diabetes self-management outcomes: 56-item survey assessing severe hypoglycaemic episodes, diabetes self-efficacy, diabetes distress, medication non-adherence and trade-offs between buying food vs medicine/medical supplies\   No change in proportion of individuals with poor glycaemic control\                                                                                                            Barriers: The intervention was implemented across a heterogeneous group of food banks and pantries; some sites had difficulty retaining participants because they served a mobile population.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            F&V intake (servings per day)\                                                                                                                                                                                                                    No results for BMI reported\                                                                                                                                                   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Food box satisfaction\                                                                                                                                                                                                                            Significant increase in diabetes self-efficacy\                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Food security status (USDA six-item screener)                                                                                                                                                                                                     Significant decreases in diabetes distress, medication non-adherence and making trade-offs between buying food vs medicine/medical supplies\                                   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Significant increase in F&V intake\                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              88% preferred the diabetes-appropriate food box to regular food pantry options; 87% ate all or most of its contents\                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              No change in food security                                                                                                                                                     

  Palar *et al* (2017)[@R51]        Single-arm pre/post pilot intervention                                                                         6-month intervention provided food pantry clients (with T2D and/or HIV) with meals and snacks intended to meet 100% of their daily caloric requirements. The intervention targeted improving nutrition, mental health and health behaviours. Snacks and meals were tailored to meet nutrition guidelines for healthy diet using average energy requirements for daily meals (1800--2000 kcal for people living with HIV and 1800 kcal for people with T2D). Meals were based on Mediterranean diet, focusing on fresh foods with a few prepackaged foods offered as snacks or grocery items. Participants received food twice per week. Data collected at baseline and 6 months.                                                               Within-participant preintervention                                                                                                                                                    Study conducted at Project Open Hand, a San Francisco Bay Area, California non-profit organisation that provides food assistance to seniors and individuals with life-threatening and chronic illnesses.                                                                                                                                                                                                                      Non-profit organisation that provides free meals and groceries to \>8000 seniors and people with life-threatening and/or chronic illnesses.\                                          72 Project Open Hand clients aged ≥18 years, with certified diagnosis of HIV and/or T2D, English or Spanish speaking, and income under 300% federal poverty line                                                                                                                                                                                                                Biometric outcomes: fasting glucose; HbA1c; proportion of participants with optimal glycaemic control (HbA1c\<7%); BMI\                                                                                                                           No change in fasting glucose,\                                                                                                                                                 Facilitators: the project was not cost intensive (ie, food cost \$6.58/day per participant). Participants were paid \$20 cash after each interview and \$10 for completing a blood draw. Allowed Project Open Hand to create list of potential participants who were adherent to their services to maximise intervention fidelity. Clients requiring home-delivered meals or a special diet (eg, renal or vegetarian) were excluded.\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Pantry employs a nutritionist that helped develop intervention and meal plans.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       Other outcomes: Food security (USDA Household Food Security Survey Module)\                                                                                                                                                                       HbA1c, proportion with optimal glycaemic control, or BMI\                                                                                                                      Barriers: all participants with T2D were new clients to Project Open Hand, as they had only recently begun providing services to clients with T2D.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Pantry selected potential participants based on record of service adherence.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Diet quality (18-item Multifactor Screener)\                                                                                                                                                                                                      Significant decrease in BMI for participants with T2D\                                                                                                                         
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Depressive symptoms (Patient Health Questionnaire)\                                                                                                                                                                                               Significant decrease in food insecurity severity\                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Hazardous drinking (Alcohol Use Disorders Identification Test); binge drinking\                                                                                                                                                                   Significant decrease in consumption of fatty foods\                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Current smoking\                                                                                                                                                                                                                                  Significant increase in consumption of F&V and dairy\                                                                                                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Illicit drug use\                                                                                                                                                                                                                                 No change in consumption of sugary foods\                                                                                                                                      
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Competing demands (giving up healthcare needs for food, or vice versa)\                                                                                                                                                                           Significant reduction in depressive symptoms\                                                                                                                                  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Acute-care utilisation\                                                                                                                                                                                                                           Significant reduction in binge drinking; No change in hazardous drinking or current smoking or illicit drug use\                                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            HIV-specific measures: internalised HIV stigma; self-reported antiretroviral adherence\                                                                                                                                                           Significant decreases in competing demands\                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Diabetes-specific measures: diabetes distress; diabetes self-efficacy                                                                                                                                                                             No change in hospitalisations or emergency department visits\                                                                                                                  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Significant increase in antiretroviral therapy adherence No change in HIV stigma\                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Significant decrease in diabetes distress Significant increase in diabetes self-efficacy                                                                                       

  Seligman *et al* (2018)[@R52]     Randomised controlled trial; two-arm study with participants randomised to intervention or wait-list control   6-month intervention provided blood glucose and HbA1c testing, primary care referrals, formal DSME classes with 1-on-1 check-ins with educators, and twice-monthly diabetes appropriate food boxes. Food packages adhered to guidelines for diabetes management and were intended to provide 20%--25% of monthly food needs. Packages included shelf-stable and perishable items, including lean proteins, eggs, low-fat dairy, legumes and nuts, F&V, whole grains and canned products low in sodium/added sugar. Data collected at baseline, 3 months and 6 months.                                                                                                                                                                          Wait-list control group received standard food pantry services for 6 months, then received a modified intervention with results not presented in this article.                        Three food banks: Alameda County Community Food Bank in Oakland, California; Gleaners Community Food Bank of Southeastern Michigan in Detroit, Michigan; Houston Food Bank, in Houston, Texas. Each food bank selected affiliated pantries in their service area to conduct the intervention, with 27 food pantries participating.                                                                                            Food banks were part of Feeding America network.\                                                                                                                                     568 participants with T2D (HbA1c≥7.5%), aged ≥18 years, were an existing or new food pantry client, spoke English or Spanish, had a phone or mailing address, and intended to remain in the area of the food pantry for at least 12 months. Cognitive impairment, current pregnancy (or \<6 weeks postpartum), and/or a history of type one diabetes were exclusion criteria.   Biometric outcomes: HbA1c (continuous); proportion with HbA1c\<7.5%\                                                                                                                                                                              No change in HbA1c or in proportion with HbA1c\<7.5%\                                                                                                                          Facilitators: used food bank/pantry staff and volunteers; Education sessions were scheduled during food distributions.\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Each food bank independently assembled and distributed food boxes through the partnering food pantry where each client was recruited.\                                                                                                                                                                                                                                                                                                                                                                                                                                Other outcomes: Food security status\                                                                                                                                                                                                             Significant improvements in food security status and food stability\                                                                                                           Barriers: amount of food distributed was limited by food bank capacity (twice-monthly food packages were relatively large); participants expressed difficulty getting food packages to their homes (eg, transportation challenges); participants were not restricted to only the diabetes appropriate food;\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Minimal information provided about the pantries, except that participants were allowed to take part in regular pantry distributions, in addition to the intervention food packages.                                                                                                                                                                                                                                                                                                                                                                                   Food stability\                                                                                                                                                                                                                                   Significant improvements in F&V consumption\                                                                                                                                   only \~20% of participants fully engaged with the intervention (ie, attended both education sessions; picked up ≥9 of 11 food boxes; and reported ≥1 primary care appointment during intervention).
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            F&V and added sugar intake\                                                                                                                                                                                                                       No change in added sugar consumption\                                                                                                                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Hypoglycaemic episodes\                                                                                                                                                                                                                           Significant improvement in trade-offs between food and medication/medical supplies\                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Trade-offs between food and medication/medical supplies\                                                                                                                                                                                          No change in hypoglycaemic episodes, cost-related medication nonadherence, diabetes distress, depression, diabetes self-efficacy, diabetes self-care or medication adherence   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Cost-related medication nonadherence\                                                                                                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Diabetes distress\                                                                                                                                                                                                                                                                                                                                                                                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Depression\                                                                                                                                                                                                                                                                                                                                                                                                                      
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Diabetes self-efficacy\                                                                                                                                                                                                                                                                                                                                                                                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Diabetes self-care\                                                                                                                                                                                                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Medication adherence\                                                                                                                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Intervention satisfaction                                                                                                                                                                                                                                                                                                                                                                                                        
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BMI, body mass index; DSME, diabetes self-management education; F&V, fruits and vegetables; HbA1c, glycated haemoglobin; T2D, type 2 diabetes; USDA, US Department of Agriculture.

Results of included studies {#s3-2}
---------------------------

### Study populations {#s3-2-1}

Consistent with this scoping review's eligibility criteria, the studies' participant populations comprised food pantry and/or food bank clients. The majority of participants in the studies were women; two studies included only women,[@R47] while only one study included more men than women.[@R51] Across the studies, participants' mean ages ranged from 45.9 to 56.6 years. The studies varied considerably with regard to participant race/ethnicity. One study included only African--Americans[@R48]; in one study, the majority of participants were white[@R49]; two studies' samples were predominantly Hispanic/Latino[@R50]; one study was split majority white/black[@R51]; and one study did not report participants' races/ethnicities.[@R47] Four of the six studies required that participants had a specific chronic disease diagnosis for inclusion. Of these, two studies required that participants had a type 2 diabetes diagnosis[@R50]; one required an HIV and/or type 2 diabetes diagnosis[@R51]; and another used presence of overweight/obesity as an inclusion criterion (BMI 25--40).[@R48] Flynn *et al*'s study inclusion criteria did not implicate a specific chronic disease, limiting inclusion to food pantry clients who had access to transportation and a working phone and who were willing to try new recipes.[@R49] However, participants had a mean BMI of 33.3 at baseline and the intervention focused on increasing consumption of vegetables/plant-based meals and decreasing purchases of less healthy foods, indicating a focus on overweight/obesity.[@R49]

### Use of food pantries and food banks in interventions {#s3-2-2}

Consistent with this scoping review's eligibility criteria, at least one component of each included study's intervention took place in a food pantry or food bank. For most of these studies, the published articles were focused on describing the interventions rather than the food pantries/banks themselves. For this reason, information about the food pantries/banks where the interventions were conducted was often lacking. None of the studies fully described the food pantry or food bank operations for all sites, including geographical location, their organisational structure (eg, situated in a church or other faith-based organisation vs a standalone non-profit) and food distribution model (eg, client choice vs pre-boxed/bagged).

With respect to the food pantry/bank components of the interventions, one study simply added a healthier food distribution to regular food pantry services that were available to clients.[@R52] Additionally, three studies described providing education to food pantry clients on-site at the food pantries.[@R49] One study was conducted in a local community centre and employed a mobile food pantry to provide food to clients as part of the intervention.[@R48] (Although they referred to this mobile pantry as a 'rolling store' throughout the article, the 'store' meets the definition of a food pantry specified in this review's protocol, as the mobile pantry provided participants in the study with free fresh fruits and vegetables to be consumed at home every week for 24 weeks.)

Three studies involved both food pantries and food banks to recruit participants and conduct their interventions.[@R49] These three studies relied on food banks to identify food pantries in the food banks' service networks that would be able to support the needs of the respective interventions.

### Biometric outcomes {#s3-2-3}

Four studies examined changes in BMI.[@R48] Three studies examined changes in HbA1c as a continuous outcome, as well as the proportion of participants that achieved/failed to achieve glycaemic control (although the specific criteria for achieving glycaemic control varied among studies).[@R50] Two studies examined changes in body weight (separate from BMI) and waist circumference.[@R48] Measures of blood pressure,[@R48] fasting glucose[@R51] and diagnosed cancers[@R47] were reported in one study each.

Studies analysing changes in body weight and/or BMI showed mixed results. Kennedy *et al* found significant reductions in weight and BMI from baseline to 6 months in the mobile pantry intervention group relative to the control group.[@R48] The intervention group's mean weight decreased by 2.0 kg, while the control group's mean weight increased by 1.1 kg (p\<0.001). Likewise, the intervention group's mean BMI decreased by 0.7 kg/m^2^, while the control group's mean BMI increased by 0.4 kg/m^2^ (p=0.001). Participants in Flynn *et al*'s single-arm 6-week healthy cooking intervention showed significant reductions in BMI and weight at 6-month follow-up.[@R49] Mean BMI decreased from 33.3 kg/m^2^ at baseline to 32.9 kg/m^2^ at 6 months (p=0.05), and the mean change in weight was a decrease of 1.44 kg. The medically appropriate food support study conducted by Palar *et al* produced no significant changes in BMI between baseline and 6-month follow-up across all participants; however, BMI was significantly reduced among the subset of participants with type 2 diabetes (36.1 kg/m^2^ at baseline vs 34.8 kg/m^2^ at follow-up; p=0.035).[@R51] Seligman *et al* reported collecting BMI at baseline, but either did not collect follow-up BMI or did not report findings.[@R50]

Among the three studies reporting HbA1c and/or fasting glucose as a measure of glycaemic control, only one study reported a statistically significant change.[@R50] For all participants in the diabetes-appropriate food and self-management support intervention who gave baseline and 6-month follow-up HbA1c samples (n=768), Seligman *et al* found a mean 0.15% (NGSP unit) reduction in HbA1c (p\<0.01).[@R50] Similarly, among participants with poorly controlled HbA1c (≥7.5%) at baseline (n=411), the study reported mean reductions in HbA1c of 0.48% (NGSP unit) between baseline and 6-month follow-up (p\<0.001). None of the three studies that assessed changes in the proportion of participants with poor glycaemic control/optimal glycaemic control reported significant changes in this measure.[@R50]

Results were mixed for studies analysing changes in waist circumference. Flynn *et al*'s healthy cooking intervention reported a significant decrease in waist circumference for the 86% of participants (n=54) with both baseline and 6-month follow-up measurements (96.2 cm vs 95.3 cm; p=0.05).[@R49] Alternatively, there were no significant changes observed in waist circumference or blood pressure from baseline to 6 months in Kennedy *et al*'s mobile food pantry intervention.[@R48] Bencivenga *et al*'s mammogram promotion study showed that 3 of 138 women who received a mammogram as a result of the food pantry-based intervention were diagnosed with cancer.[@R47]

### Other outcomes {#s3-2-4}

In addition to biometric outcomes, five studies described changes in participants' self-reported intake of specific foods, including significant increases in intake of vegetables, fruit/fruit juice, dietary fibre, dairy and plant-based meals in general, as well as significant decreases in consumption of fatty foods.[@R48] Additionally, Flynn *et a*l found a significant decrease in the amount of money participants spent on unhealthy foods between baseline and 6-month follow-up, including decreases in participants' spending on meats, carbonated beverages and desserts.[@R49]

Three studies found decreased food insecurity for participants from baseline to follow-up,[@R49] whereas one study found no change in participants' food insecurity.[@R50] Specifically, Flynn *et al*'s healthy cooking intervention reduced mean food insecurity scores from 3.2 at baseline to 2.07 at follow-up (p\<0.01).[@R49] Palar *et al*'s medically appropriate food support intervention significantly reduced the proportion of individuals experiencing very low food security from baseline to 6-month follow-up (59.6% vs 11.5%, p\<0.0001).[@R51] Finally, in Seligman *et al*'s trial, participants randomised to the diabetes self-management support and diabetes-appropriate food condition showed significant reductions in the proportion with low and very low food security, compared with the control group at 6-month follow-up (60.0% vs 69.4%, p=0.03).[@R52]

Two studies found significant increases in diabetes self-efficacy and significant decreases in diabetes distress and medication nonadherence.[@R50] Another study found no change in diabetes self-efficacy, diabetes distress or medication non-adherence.[@R52] A significant decrease in depressive symptoms and binge drinking, but no effect on smoking or illicit drug use, was observed in one study.[@R51] Despite other positive changes observed, the same study found no change in number of hospitalisations or emergency department visits. Similarly, Kennedy *et al* found significant increases in self-esteem and emotional well-being, but no change in self-reported quality of life.[@R48]

Barriers and facilitators to intervention implementation {#s3-3}
--------------------------------------------------------

The most commonly mentioned facilitators of implementation described characteristics of interventions that kept costs low. The majority of the included studies described reliance on food pantry/bank staff members or volunteers for various aspects of intervention implementation,[@R47] and one study described the relatively low cost of the foods that were provided to the participants.[@R51] Studies described aspects of the intervention that increased convenience for participants (ie, locating a mobile pantry in the target community[@R48] or scheduling education sessions during food distributions[@R52]) or for the implementation site (ie, allowing food banks to tailor the intervention to fit their capacities and workflow[@R50] or allowing the pantry to identify potential participants).[@R51] Two studies noted that they provided incentives to participants for completing components of the intervention or data collection events, which likely improved retention.[@R49] Likewise, two studies described leveraging participating organisations to facilitate implementation (eg, involving a multilevel, multiorganisation cancer coalition in implementation[@R47] or allowing participating food banks flexibility to select specific food pantries as implementation sites).[@R50] Other facilitators included reliance on an evidence-based intervention rather than developing a new intervention,[@R47] minimising the level of cooking skills required for participants to complete intervention activities,[@R49] and excluding potential participants who would have required home-delivered meals or special diets in order to participate.[@R51]

Compared with the descriptions of implementation facilitators, the studies' descriptions of implementation barriers were more heterogeneous. A commonly mentioned barrier to implementation intervention was the difficulty of recruiting and retaining food pantry clients as participants. One study noted that some eligible participants were not recruited because of the difficulty in having volunteers available at all hours the pantries were open.[@R47] Another study described the difficulty of retaining participants drawn from a particularly mobile population.[@R50] A third study indicated that only a minority of participants completed all components of a multicomponent intervention.[@R52]

Barriers related to organisational capacities were noted across studies. One study noted the difficulties inherent in implementing an intervention across a heterogeneous group of food pantries and food banks,[@R50] and another study described how an intervention partner had only recently begun working with clients with type 2 diabetes.[@R51] A third study described how distribution of the intervention food packages was limited by the capacity of participating food banks, resulting in large twice-monthly packages that participants found difficult to transport.[@R52] The same study noted that participants still had access to non-intervention food from the food pantries, potentially diluting the effects of the intervention food.[@R52] Another study noted that---given the funding, access to special pricing and staffing required to implement the intervention as part of the study---implementation of a sustainable version of the intervention would have been difficult.[@R48] For one study, no implementation barriers were mentioned.[@R49]

Discussion {#s4}
==========

This scoping review identified six studies that implemented a disease prevention or management intervention with at least one biometric outcome in a food pantry or food bank and focused on food pantry or food bank clients. This finding indicates a lack of research focused on evaluating disease prevention or management interventions using biometric indicators in this non-traditional research setting. However, these six studies employed a diverse range of intervention approaches to manage/prevent a relatively wide range of chronic diseases. Likewise, the studies employed a range of biometric indicators, including BMI, body weight, HbA1c, glycaemic control, waist circumference, blood pressure, fasting glucose and diagnosed cancers. Although results were not uniform across studies, studies demonstrated that food pantry and food bank-based interventions can be associated with changes in biometric outcomes such as body weight, BMI and HbA1c.

Among the reviewed studies, BMI appears to have been the biometric outcome most sensitive to change in the typical intervention timeframe of 6 months. Of the three studies that reported baseline and follow-up BMI measures, all three noted significant reductions; however, Palar *et al* found significant reductions only for the subset of participants with type 2 diabetes, not for those with HIV. This is likely to be a result of the three interventions specifically targeting overweight/obese individuals and/or those with type 2 diabetes.

Studies reporting significant changes in biometric outcomes provided education (eg, nutrition, cooking, diabetes self-management) in addition to healthier foods, suggesting providing food pantry clients with healthier food alone may not be sufficient to produce clinically or statistically significant changes in biometric outcomes. Finally, studies that documented good retention/high engagement, appeared more successful in effecting change compared with those that suffered high loss to follow-up/low rates of engagement.

These six studies also highlighted the racial and ethnic diversity of the population of food pantry and food bank clients who participated in these interventions, while also demonstrating that these populations of participants may be more likely to include women than men. These findings are unsurprising, given studies examining food insecurity and food pantry utilisation at the national level have consistently documented higher rates of food insecurity and food pantry utilisation among women than men and among blacks, Hispanics and 'other' races/ethnicities than whites.[@R1] Given the small number of eligible studies, it is difficult to draw conclusions with respect to the presence or absence of heterogeneity of intervention effectiveness by sex or race/ethnicity. Collectively, the studies documented several barriers and facilitators that the research teams encountered as they implemented the interventions, particularly with respect to the costliness and sustainability of interventions, the convenience for participants or partner sites, and recruitment and retention of participants.

Future research {#s4-1}
---------------

Health researchers seeking to conduct interventions in food pantries or food banks should address the barriers and facilitators highlighted in this review. For example, researchers should be aware of the staffing and training needs that will be required for successful implementation. The majority of food pantries rely on volunteers to conduct normal operations, so researchers must consider the extent to which the interventions' demands on staff time are reasonable or sustainable. Compensating food pantries and food banks for staff time devoted to intervention activities should be considered.

In addition, as promising disease prevention and management interventions are identified, more rigorous evaluations are warranted. Only two studies in the present review included control arms or random assignment. Likewise, the reviewed studies highlight the need to emphasise tracking retention of participants and participants' engagement with the interventions. Findings from the reviewed studies may point towards investigating the efficacy of alternative methods of distribution of nutrition education and healthier foods, such as home meal delivery. In addition, given the range of complexity of the reviewed interventions, researchers conducting similar studies should consider assessing the cost-effectiveness of their interventions. Also, given that many of these interventions are likely to affect multiple household members (ie, not only the individual research participant), researchers should consider examining any spillover effects that may be experienced by other household members as a result of the interventions. Finally, given the racially/ethnically diverse client base served by food pantries and food banks, future research may be warranted to identify the efficacy of providing culturally tailored disease prevention or management support.

Limitations {#s4-2}
-----------

This scoping review has important limitations. First, the exclusion of studies that lacked biometric outcomes (eg, studies for which the outcomes comprised improvements in dietary quality) resulted in the exclusion of some studies that implemented interventions in food pantries and food banks and that therefore could have provided relevant information about implementation barriers and facilitators. Second, this review focused on published peer-reviewed studies and did not include grey literature (eg, conference abstracts, unpublished manuscripts, organisational reports). For this reason, otherwise eligible studies or outcomes may have been excluded from the review due to researchers' or journals' tendencies to publish positive results, whether at the study level (ie, failing to write or publish manuscripts that do not demonstrate statistically significant effects) or the outcome level (ie, omitting or minimising description of indicators for which no significant effects were demonstrated). Third, there was a notable lack of detail in several of the studies regarding specific characteristics of the food pantries or food banks at which the interventions were implemented and the authors did not contact the authors of the included studies to obtain further information regarding intervention implementation. Fuller descriptions of the implementing food pantries and food banks would have enhanced the usefulness of this review's description of implementation barriers and facilitators, which are likely to be of interest to researchers who plan studies in food pantries and food banks. Fourth, the auto alerts the authors received from November 2017 to August 2018 were implemented only for the MEDLINE database and not for other databases. It is possible the authors may have identified additional articles for inclusion in the review if the auto alerts had been expanded to the original search's entire set of databases.

Conclusions {#s5}
===========

To our knowledge, this is the first review to examine the peer-reviewed literature related to disease prevention and disease management interventions conducted in food pantries and food banks. The six studies identified in this review include a range of biometric indicators targeted by disease prevention and management interventions implemented in food pantries and food banks. These studies document a range of important barriers and facilitators to successful implementation of these interventions. However, the small number of eligible studies limits the evidence available to evaluate whether these interventions' effects vary as a function of participant demographic characteristics. More broadly, the small number of eligible studies suggests that more studies must be done before there can be a useful systematic review of the effectiveness of disease prevention or management interventions with at least one biometric outcome in a food pantry or food bank and focused on food pantry or food bank clients. Given the high number of households who obtain food from food pantries,[@R2] as well as the chronic health conditions associated with food insecurity and inadequately nutritious dietary patterns,[@R9] the results of this scoping review underscore the need for additional high-quality research focused on disease management and prevention in this setting and with this population.
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